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(54) INSPECTION DEVICE AND METHOD USING EXPERT SYSTEM 



(57) Abstract: 

PURPOSE: An inspection device using an expert system is 
provided to repair breakdown in absence of an expert or 
developing mechanic using a personal computer and 
analyze ambiguous trouble. 

CONSTITUTION: An inspection device using an expert 
system comprises a main system.an XY robot control 
module, a vision system module, a memory, and a sub- 
system. The main system includes a main controller(l), an 
external input/output interface module(2), and a peripheral 
measuring device module(4). The sub-system includes a 
sub-controller(5), an XY robot control module(6), a vision 
system module(7), and an expert system module(8). The 
sub-controller(5) controls each of the modules and devices. 
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□ ¥SX1 ^^ISJAI tiH^S 
AHSAI W=? yCHSS 531 541 

AH sA| 8g9 SS2g 291-150 



(54) ai^pis oiam SAisaaxi ai zi:aa*iB sta 



2A1£§ 2g, £l¥ I/O ejeilHIOl^ Si, XY £S§ HI01£M S) HIS AI^U 2§ §SH EJ»@ §A1 
S§ §x|°| &EH §231 ajesi^eoii i§^og a<M£lffl *g3IB£ SmiOI>iOII H§@ ^^ffS| 
m 01 g 81 01 ™E£|>»,eo)| XHSB QI0IE1S 3316104 *eS££« 2§i SBffO. 



CUSS 



S0|{= S^EOICI. 



[BTS2I iS] 

Al^gJS Olgtl S AI Sxl g! 3 2S £!B gfffl 
[EB^I BBS- ^ g ] 

flMEb S g> h S0|| 2|& 3A1 5§ §X|°| 2§ SB AI^USJ 
fll2Eb S g- SQII 2IS1 2S31 A|^U£| ^£8 £011= S^EOia. 

fll3Efe S 01 »g£|fe SAh£S §x|2| SI 01 Bf^LHSI 31IO|g°| tern. gEHB fiAISIfe OIIS 

£10101. 

X1I4£1= S a SOII 2|S 2§SB gISi fiOlfe is?»§om. 
*£B2I ^e^^oil CHS ¥SS| ^S 
1:OII2JfllCH¥2:SA15§eS 

3:2I¥ I/O BEHffllOI±2§4:^S 311* §XI X1I01SS 
5:AH«fl|OI¥6:XY £fi§ HI01HS 
7:blS AI^H 2§8:2!g31 AI^U 51 
[»S2| *jg] 

g ggg 2^31 Ai^sa oigei mssAi sssxi gj □ n§ season b& 512s, ^si sg3i 

Al^gjg OlgSIOI o^5J0|2 OHOHSS& 3§i SBSIfe SS31 Al^gjg 0|g& 2A1 SSSxl §J 
3 2§5!B gfSOH B§1 50101. 



OiaiJUISI H£nEHS(Programming)°l Sg^B SEHfe B£S131I S»S C1i?2| XlSi 



xH £18104 231 



OIEHS gSEIfe 3IIS3B BOIIAHfe 34°| BBS ^315HIIB. 3 012121 M010||AH1= gSBI BB CHS 

Oil ^£41= BBS) g^?B S^AISIXI 5S5C1. SSEH31 BB2I XI 5s 8 CHS613IS BB°I A1321 Xl±j 

AI3II* El £101 5112. BBOI AlgSlfer §131131 MSSf£l Se!§ L1MCHS 0ISH813 BBSIfer s^OI gS 
EHOOI ^01X401 &P. 



;£| 81L10IQ. 01 



Z1BQI. SEH2I SSEH^ OIB SfllOII CH3H Bi SlfeGII 2iOUH, on SEfe 01U2 
flg BB31 g^EHfe AHSB°I B01» SgJ §m£ fllCHS SXI31 E|X| SffeCI. 

H2H2J aSEHS SCH XI^»B 3|^S S&A|^AH B^El 311(^01 01B ^§^01011 f?°1&- 231. ^ 2 
E°l ^gth XI^IS Eg 5112X1 81 fe 5g°l 8114 31 £g31 AI^UOICI. 
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nam pissi 2931 ai^ssi ai^ss sxiai^izhu Ai^a 4=ts^ qj 4=§!8i9 g^s 

3HI3 SID. ^, 2H£ie!(off-l ine) S^OI U6IP. 0I£19 2HEJe! A|^U2| 9§g il, ±7?2 

ai^boii sisspioiife sxn^oi stn ^23i e£|cj9 esoi sia. ss, 33 w«9Aion ^ chxhsi 

II S8I3 A|^S2| 3X|* *jg£|2S AI90I XI92I2S il Al^lSOIIfe ?*B8m. 

g I'gg S3I2I 1^9 SHISS 6HSSPI 91 & 3°£ £ g*g°| 2931 A|±US 01 g 8101 m 

SgAI 5§ 3x1 SI 3 2§ SBgfSi fllgsffe 20ia. 

9 STS2J DS = = 9£|£i 3S£!90I 3lte9 2AI £§Sxl 9! 3 2§ £J9 gfSS H5319 38 01 

a. 

9 ttssi ecim ±m ai^hoii ^gspi g§m sai ssiioi % 3 us aeaai xiissi 

9 30IC1. 

9 BfS2| 2C|g =»g 3HeJg g^Ej (Personal Computer )B AIS8KX SSSOI 9 SA| SSSxl % 

n lis aeaes mssife soip. 

a^|2J. a§ =5jg 1S8I3I 918101 9 gJgOII 2| 6h 3 XI 9 SA|S§ SSngi X1S8I9 (HI 2 £121, 
21 ¥ I/O &J EflHIOl^ 26j». 4^£ 3||* Sxl 211, D|| ei HI 01 ¥ ■ ?HI8I9 Oil e! A| ^ §! 2}, XY 

s □ sM«aa aoi5S3ai use oiisaig ?disi9 xy see aioises. 3101199 ?die hi 
a Ai^gjom 33§ moisjfe 5S3g§ =?u\m his ai^s aia, 3921 ai^s°s 

3ii HSi D||2£|21. 331 2| 21 S! SxIS HI 01 81 AH9HICH¥§ ^blSrfe AH^AI^US ?dl& 
P. 

3212) 3x19 C192J »B2S «IWSD. 

2Afs§ 3x121 seh §£■ fl^sioi ^Mei^Moii xissi9 e?ii2i, g mioi^oii a§a 

0|g8|01 21 99 lil ^9819 93«2f, 331 * *r*J2« fiA|8 r 9 931121. 331 ?gl 

H10II UJ£| 31^ XI 2J H§ £x| AISS SAI8I9 931121, SS^TIM 91^8*9 931121. 3SxH£| 

&ss 998101 asaai^ sga 3? sai sxis H13I98I3, asaeui assixi as s 
¥, 4=9 33 xnai9xig 99819 931121, 4-9 33 xH£i3i oiy 2? 331 9311 ¥9 y^sm 

4=12S xH£|°J 3^ 4=9 US xHSI 3EHS 331 3AI 5§ 9X1* ^§813 331 931I¥E1 9^ 

»CK 

0181, ESS 8101 9 Igg SA||8| «a&a. 

S ttSOD 2|e gAI 2§Sx|£J 2§ S9 Al^iJS SOIfe M*EOIC|. 

5 AI^SJB Me! Al^Ha AH" AI^USS U¥0)llffl. 011°! AI^US 0|ie!»IOI¥(1)2f SA| 5§ 2 
S(2)a. 21 ¥ I/O eJEHIHIOl^ eS(3)21. ^^311* Sxl HI012S(4)S ?^EjC1. 

AH«A|>ii!g AH«HI01¥(5)2f, XY £S§ aiWSS(6)3J blHAI^B 2M(7)3I, £!g3| A|^U 21(8) 

01 31 AH, 2j egg jH£| 99IS ili ^ICH 5H£IS 9I& 5S3ii 4=2 StU 8l2?l|O10|| °IS 

§x|^ 4=2 91Q. 

0H2JfllOI¥(1)= 3H2JS aSS, 32d|e 0I0I3S HSA||A|^ g^Ei Al^giSOIDI, Oil 2 £| Oil XI 

§S ^He^lOIS a SAI S§2M(2)0||AH 55311 iJCHsOl MmmQ. 013IAH, gA^ S§ 
2S(2)0|| H3& =53^210)1 AI^U SXflg XllOISIfe 5£3ig 0H&] Ji||01¥(2)3| X>X1|5j2S ?bl 

6 Oil 2 £1011 US 81 3 2iC1. 21 ¥ I/O 2JE1ffl|0|>; 2i(3)g 2I¥2|2| gj.g^g 9gsfh SxlOIDI, 
diase PLCCProgrammable Logic Controller) S 3 9 El HI 01^ Sxie2S ^SSDI 2J¥Sxl(01lgS 
9, 5WI01, I|3¥§)S fl|016!S* g^8|31U QIOIEfB 21^ g>feC1. 4^^311^ Sxl «|012S(4)S 
Oil MS &1, HH@^^3|, m& SILHaiO|E|(Funtion Generator), 2^S^3neO|ffl 21 ¥ I/O 9 El HI 01 >i 
21(3)1 mm 2J^9 QI0IE1S 311^8101 3 (Hie! HIO1¥(1)0|| 3^813, D|I9X1I01¥(1)°I X1I01 
Oil 21 SH HH@ tt«9gS| §5f§ 4-S9CI. A1Mfl|CH¥(5)fe fflriy g^EI 2fe 32H|e, 16t j|e ng A H| 
AH HI01SXIS2S ^^S 4- 2i2D1 R-232M2J 9E1HI0I^ SxIS ^t) 1 81 01 0119 JII01¥(1)21 §t!l 4= 
IBerCI. m DJieJ fl|OI¥(1)°1 III01 XY SSI X1I01 2§(6)0II S^SIOI IHSSAIB « CHSflKOII 
110, VCR2I S^ngje 5I9)» SA|9|X|0|| 0ISAI9Q. XY ?5i Hid 2f(6)§ XY EIIOIB. XY 
9S=S£H SJ 3 I1ICH ^|oj S ^^£101 AHMfl|O1¥(5)0| fllCHS g>9C1. HISAI^U 2i(7)g 
CC0(Charge Coupled Device) 3|0)|£IM25 9 A|2* AH A|>ii!0l£l3 m 4= £1201, S§CHS §x|2| 
5§ ^91x121 91x1 99 QI0IE1 S S 5 S 4S&a. 

SS3I Al^g!(8)S HI220II 2A|9 U|2|^0| ¥^319(21), XI ^ Oil Q El (22) . q S e ( Fact 
List)(23), SttllO|^(Rule Base) (24) S ^^EICN , Oj3 1 Oil 945I2S ™S £1^^ X H§ ni^(23a) g 
U||0|>i X1SH1^(24a)0| ¥3^ CI. 

¥^319(21)^ ^if^g(Backwatd Chaining) 3|^S 0|§8|01 »tHIO|^(24)UI0|| XHSS f?s|OII 2|6H m 
S£|^S(23)UI0|| XI & 9 QI0IE1S gJOISOl ^^813. 3 121 AHMX1ICH¥(5)S S^&Q. 

XI <N Oil P El (22) 9 AhgX|3| A|^UO|| CH9 XI^S g3|. ^4X11 , fergj 3£|3 SIE^ 8H4^9 ± 

neojicH 210ID. 

qe£l^e(23)fe ^Sa§0||AH Sf^8l9 §2U aiAHg S5HAH xHS(acquisition)9 m XHSEI9 QIOI 
El 01 CM Gl 01 El if 01 Si 3^0)19 £I^M x^S mm (23a)OII2 XI §21 01 (HieJ AI^U i> AHSAI^U 
2| S%§M3| 4=A|S SJ^EIOI QI0IEI3I &D\ §J a99D. 

§01101^(24)9 IF-THEN2I §EHS g^&SfOI XI §9 3 01 CI. IF-THEN ^Sf?*l (Product ion 
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rule) OldfH 6KM , 01 ^^^*|0| Dg2S USE 301 ■ MOI^OICK 

oiaaoi e »ao| 5}gs3fM saeo. 

2Ar 5§21(2), 2I¥ I/O ojEjlUIOI^ Sg(3). XY BIWeS(6) U bIS Al^g 2i(7)ii 

S 3AJ £g A|±S 2| ¥2) 0rb h ^3 » a XI if fefEHSI OIOIEU £-40)23 OIS »S6H2 SS^ A|± 
gj(8)2| s»e dl^M US Ef^(23a)0ll QIOIEPr ^1 QIOIEKXI 2J6H 3S£I£]3 01 ™e dl^M H§ R\ 
ii(23a)0)l HS9 QIOIEfte ^S3iaK21)0l « HI 01 ±(24) Oil BSS ««3S!0II ^g6KX 3S&EHS * 

es^i so. 

oiae A-mm oi ¥(5)oii a^gn. dai ah«hioi¥(5)^ ¥a rs-232 eianiioi^ 3x1011 21 

6H (Hie! fll(M^(1)S §6J9a. Dlie!«OI¥(1)te 0| ?^1DH £|g32^ ^231^ Sxl flIOi 
21(4)0il g^6K)1 3 31 ^3^3 dlHZ BBWOI 2I¥ I/O eiEHfijlOl^ 21(3)2| 2Lia EE 

fc SMAI^^OII EAI&CK 

01^1 AH BSH A|±B(8)g SA^§ 21(2), 2I¥ I/O eiHIHIOl^ 21(3), XY HI CH 2 1(6) » 

dlSAI^ij 21(7)011 AH gj^g i§Sx| ^t¥2] dll M £18101 ^A| SHI g^g g^jaib 3£ 

OIUD. ^ A|A|3*^oS 2J^£li= &EH 10JH , 100JHg2^ 20UH EhBB LH£!Ef. 

oi>i£j oiisge cfM^f ao. L 

8J«3II*(0I|: 2A^ 5§Si(2), 2J¥ I/O 2JadlO|± 21(3), XY ^Si HI CH 2 1(6) §J biaAI^S 
Si(7)S ¥Ei £A|. 10ms, 1sec Zl^2^ §21 £>OUH 10JH , 100JH §2? 20UH 3 LHgg »4J8|- 
W m WIOI±(24)0|| Jj&& « as*! Wl 3g6 r 01 3S01¥M ^SffQ-. 

015121 ^ai^o] OHMM£, 3 A|- SSSM2I 2f ^^dlH AH^ £^A|5^b ^^E] &f±LH2| g^ 

5HioiM2i s^oi §g5f:i (Di^oii bioih^si 2^201^ tim^ou ^gja3 OIS °j6h01 Xhg 
£§oi oi¥chxixi art cm ^aarra. a a* ^§21(2)8 a* 1/0 eiaraoi^ 21(3)1 son ue 

£im£J2| gEHB 01 HH £33 AlZf ZI^B 10msec Old ;s|8h?j d|MS¥EH £xhS 10JH 

tHISejOII XHS&CKSI3S S3E). CM ^l AH Ob S^^EHM SA|6^Q] 1 ^EDfe Oil a (error) HAI» 
Ef. 

XII320II BIOl^^UISI g^|0IM2] 6!&6tBI> SA|8*b OIIS£P> EAISCK 2[ HIMb ai6lfl Ul^¥ 
El QIOIEW USEIffl 2f b|Ei= 10msec2| afeQ. 

S#¥l tilMb ^XH2] QIOIEfOICH 10msec U\U Si^ Ql 0| Ei^h AH^OI 2^2) QIOIQ 

b n uis shfl bi^^ sauia^cf. oi5S^ sia AiH^aixi^a^ saisi s^om 10msec om a 
ui^2j aioiEife xi9iaa. oig^ii aioia^^ asgB s oiiai ui^^h sjh oi^oib 2525 b 

B5f« ^:>l5M21)g AHM WIO)¥(5)0il ^^2| g^OlM a^BSOiat §21 B 

EL 

o\xm Ai^noiiAH^ qui as f?^2^ sai°^ ^ acf. 

IF (AND (EQ CNTR-POWER-NOISE ON 

(EQ SHIELD-CABLE ERROR) 

( GT SH I ELD-CABLE-ERROR 5 ) ) 

THEN (RECOM 001) 

CF (0.89) 

DATE (94/10/19) 

AUTHER(KONG) 

TEXT (...) 

(RECOM 001)0^19 St^2| a«j «|B) 

0131 AH EQ^ Equal, GT^ Greater than2J ^Olffl , CNTR-ROWER-NOISE^ 21 ¥ I/O 2iEitt||0|^ 21(3)0IIAH 
^§9 fll 01 ^ ^2| 2§j 201^ ^EHOIffl, 013^ S^IAH(Hall Sensor) MM 0I8»« Sil ^ 2iCI . 
SHIELD-CABLES g^ 2II0IM2] g^^EH, SH I ELD-CABLE-ERRORb 10msec B?i2j 10?H2| i§§ ERROR §1 
4-01 CN OIS OlgohOi 

CF^ ^2(Certainty Factor)^ 0.89 (89%) 2] <M^J^M SOI 01, TEXTfe 3|#g^lB AH^^D. 

EEth, ^E^^2| SA|^ 3^ejm2f ^eil^M &3 g22J H§E^i goHAH fl*'2| THEN ¥^3f 

^xl6Ffe 512^ &Q. Vl\mm& (RECOM OODOI 3^^m(IN0EX)O|CN 3 Cfg2J '(^^EH «^2J 

aiB) 1 ^ 5Henmoich 

XII420II e W90II 2|& 3S33 g>^§ 201^ M^^x^M3^ 2AI&EI. 

Al^gj SxjIM BlOim^ 0)l2iH^3^OI ^Sa^ mOW ^EJ EH^§(Multi-tasking)OII 2J5H A|^ 
S 21(8)011 sraAIZfOI »S£ICH PM2J H^3aO| ^§^01. &^l 4010I|AH, SAI 21(2), 2J 

¥ i/o eiamioi^ 21(3), xy ^ich2is ssh sai^^2j ^eh §21 ^^moi 

51^1^(23)0)1 XHS&D. Bfll 402011 Al S bHI 01 ^ (24) CHI 0|g6K» H 

S ^S&CI. E+^l 403011 AH ^^^^g ££i6r3 3 ^EHB SAI^CI. OIM ™Mdl^M(23)0ll 7&9E\ 
b ^EH §2b 10ms §2 2b 3 OI&SI A|ZI 2}^£g ^<M£j2^ AI^^J 3x|Ph ^S£lb ^20ll d| 
m ^S6| 2dl2M Ol »^2J ^i3|§8 10ms OrCf ^^sl ^g^Ef. 
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(Da- AH BH\ 4022J ^E13f^ HS&E&Dt »«BS 2^ 3^ 3g §?b 

«ai»:» AHMXf|O)¥(5)0|| £6J£l*ieh AHMfl|0J¥(5)^ 3 £tEH> 2I¥ I/O eiEliiJIOl^ 21(3)1 S 
6H SUEHOil SAIS 212, »«I3£M USB SfflHOII 3 &TEHB HS&Sm BAI&S 4>E 21 CL 

^esaf zasoiat »boi lb a a s? 3 2§iab ah*hioi¥(5)oii £6jei3. AH*xiioi¥(5){=r 3 

lUfa QH°]»ICH¥(1)0|| ojEHIHIOl^ §x|(0||, RS-2320SS H6H ^d§C[. 

SSfijftB $6!g>S D«e!fll0i¥(1)b 3 3jlta 21 ¥ 1/0 ojEHIUIOI^ Si(3)i g6H 2 US Ml HAIfi 
Q. &3I 4040IIAH ^^^(Certainty Factor)fi 5AI6H2. B^l 405011 AH SSPIsXPI- Sxlffi- AhSS £ 
AieCK E+^l 4060IIAH ™Md| ^M(23)0II SSS QIOIEtS Sbll0l^(24)0|| H§@ ^^S^S 0|g6F0i 
SI&^^aa^XIM ^BSUl, 3511 407 3§xH£PI SSEISfcrXIS BBBCK 

2SxHd|5f AI^H XIIOI5*fe H^3ij°^ ^?]6K)| Al^iL'S Il\D\mMZlQ. 2§ 

»£i:?f &£3A| SB S¥ 35)1 408^ a«SKH. 3311 408011 AH XHA|£e!:»S &&8H2, XHAI2°i go 
BJI 402^¥E| y^5[2, XHA|£^ 0ft! 3^ B3I 409^ £!t§8K* ^§2§ xHdl 2 AI^IUM 

asmn a si 402¥ei y^&a. 

oi# Aiae tuaaoi » graon 21 si a as^u Marian ¥xhaioii£ assail ^shot, ohdhs 
soism. 



a?a 1 

msn M±mm o\mm sai- ^§ gxioii ^ouh , n^n^e »§6fb Me&a, a? i/o 

eianiioi^ 2§a, ^£3i^ §xi e&a, on&!»ioi¥» ^puim^ chioj ai^^jih, xy as 3 

MdH2f HICH H^3^M XHSff 0H2BIM ^bllofe XY HI 01 SO, ^dlff HIS A|^ 

SSH1 351 HOISlfc H^3^S =?ti\m HIS AI^H £§jlK SS^f A|^H2g H^3iJM 
HSS 0lie£|2}, «3| 21 5i S! SxIS MO\mt= AH^HICH¥M ?b|Ste AH^AI^gM ?dl8hfc 31 
?§2^ Site Al^gM Olge* £§§xl 

a?a 2 

a is oil sjouh, feoi oiiej ai^hsi niei aiowa 6Pi ah^ ai^bsi ah^ aioi¥te ah^ qioiej- s 
tim o[ti at ?§2^ sffe M±mm oig» sai £ss« 

m^m 3 

H1 1 SOII SIW/H. M±m 2MB ^I^HI, AI^QIOIEH , ™^£.|^^2f , M tHIOl^^ 

^E^^EOj Ji§ Q|0|Bfe fe^l DlloiAl^g] g AH^A|^go^ VEH ^A|^ QIOIEf^F 

9^ 58 6^ a^^f Al^gjg Olfi§[ SAF 5§§xl 

a?a 4 

BUS SE^ HI 3 ^ Oil ^01 AH, ^^^l^g ™M £|^M°I CIIOIEIM ^§°l AIZI a^j 

s mioi^g aassioii 210H ?E6ib 21 ^§25 ss:i Ai^iie ois§[ SA^ ^§sxi 
a?a 5 

2^^^ A|^i]8 0|§§[ SAh ^§ gx|2| g}aOII SiCHAH , SA[5§ Sx|2| ^EH §SI 

moi ^Mdi^^oii xisai-fer B^iia. smioi^oii use ^^^^le oismoi 3g a& ^^af 
b B^ia, fe^i ^^^m s m^^m saib^ esia, &01 ^e^^oii coy es^i^a n§ sxi 
Afgf SAia^ 0x1a, si^^tim ai^^s^ &?iia f nsxnai ^1 &e+^oi 3§xhepi- 

SAh 5§ SxIS a;i§82 ( 3§xH£P* &S£IXI SB 3^ *§2§ xH£|o]XIM HBShfe 3311 
a *§2§ Xl&Dl 0U=i ^Ol ^^3SI¥EI y^^H 4§2S xH£|o] 3S xH £1 ^EH 

S ^^1 SAh 5§ SxIS SSSI2 ^ BSI¥EI &.^8^ 31 ?§2^ 6^ 2°^^ AI^^M 

0|g§[ SAf 5§ gxia 3§ SB &a 
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